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(54) TWO-FREQUENCY BAND PASS FILTER, TWO-FREQUENCY BRANCfflNG 
DEVICE AND ITS SYNTHESIZER 



(57)Abstract: 

PURPOSE: To obtain the two-frequency band 
pass filter without the need for a control signal, 
with excellent entire insertion loss by 
converting input output impedance of 1st and 
.2nd band pass filters for the connection. 
CONSTITUTION: When a pass band of a 2nd 
band pass filter is in existence at the outside of 
the pass band of a Ist band pass filter 11, a 
frequency band of the filter 11 corresponding to 
the pass band of the filter 12 is converted into a 
high impedance by impedance matching circuits 
13 in pairs. Similarly, when a pass band of the 
1st band pass filter 11 is in existence at the 
outside of the pass band of the 2nd band pass 
filter 12, a frequency band of the filter 12 corresponding to the pass band of the filter 12 
is converted into a high impedance by impedance matching circuits 14 in pairs. Then 
the matching circuits 13, 14 are connected by common input output terminals 15, 16 to 
extract the voltage. Through the constitution above, the two-frequency band pass filter 
not giving effect on each pass band of the filters 11, 12 is obtained. 
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(57) i3mio!><ft4a«(5aa(i«ft0i) 
mm) m i (mmmiy ^m^h imimm 5 

1 . 9 G H z ) (D^ti^tl(OXmtim'f-(^m 1 ©(4tlg 

(iia{itsA<^ 1)13. m2<omm (iimtBA^ 

2) i4^S^ur. 0i^iie5ur^i<D:7'^;i'^i 

2CD9 5 OMH z^CDAai;^'/>f--y>X^^i5-Y>fc- 

ffl;^»Fi5. idvmbxmmt^^. mi<o 
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(f 2) ikmr>%zoymmA'y ■i>\^'!H:.. mm 
%2<ommm^ ( f 2) K.mi>-i>\^-if>:^im 

•ens^t^rBuiam 1 o^j«@s^«t ( f 1 ) k:*jw.2. 10 
> tr- y > ;^*iiS-<> h- ir> x«i«:SEft-r ssr 2 © 

sciKjcor. iriBS*(OjijiS«»^« (f 1. f 
2) ®M:«r«:J*3iK3ija3-i*4ci*!|$airsrsift 

[is««2 ] m 1 ©sia^is^^iii ( f 1 ) ^n-om 1 

( f 2 ) *^-?»2©^«jiia7 ^^bdti. 20 
1 ©^i^jliS? ^ ;l'$©A:f3KSiKl/-CB!riS^2 ©m 
SH^iS (f 2) tc*jwS'f>t-i^>;^Siii-f>t-ir 
>;^<iK:^tt-r*iri©'f>t-i^>;^ll^|Biffii, ir 
IB^2®^iSji3fi7 ^ ;i'i'©A;^«:ai^l/rBiriaiS i © 
m}m^ (f 1) tc*5WS-/>t-i^>;^%iS-f>f 
- i^>;^fi|{c^gS-r SII2 ©-f > t- 5^>;;^Sf^@Bi 
SriB01> S2©iS^lilS8©«i6l$*ari,»^j: 

(,>ffliJ©SST%S8Siyt:^m©A;»3ia^^<t Mtes 1 . 
m2miSMAy -t ©a*s^**n^h» 1 ©w 

sistifcBtriem 1 . »2©sjS!»^« ( f 1 . f 2 ) © 

M#*B?gaA^»^*>6A*L. S)a«B»^«©g#fiS 

^^-en-enrnfiaur 1 . ^2©a:^^T-*>6»!i<fKBsif) 

[fS5SS3 ] » 1 (OMTrnm^m ( f 1 ) 1 

oy^mmy -Dint, mm 1 ©^sssi^^i 

if^l©SMfc^lSJ:0feilSl»®2©JijSa 
( f 2 ) *^-5»2©««aia7 ^ibdri. gilE^ 
1 ©^J^jiffl^ ^ )iii(Dmtii^W^bxmiEfH2 (omiA 

Si««(f 2) {C*jWS-f>f-y>X=feiS-f>f-3^ 40 

>xffl«c^»^a«l©-fi't-i'>:^fi^ilffii. 8J 

iaiir2©«i^ia:7 ^ ;i'i'©ffl;>3{cgiKL/rBi^S 1 © 

jgjfi»^iis ( f 1 ) {c*jw^>-^>f-^^>x4jis-<>f 

^moM'i-immLx^m:fjm-t 0. wnaii 1 . 
»2 ©s«jija7 ^ jw^oA^s^-i^n^piifr 1 ©a 

ti^^. mzcoAjj^^f-trhciicj^-ox. xijAjice 
mstitcmism 1 . ^2©@i£i[$^^j^ ( f 1 . r 2 > © 
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CiS«S4llll, |l2©-f>f-5^>::<S^KgiU 

rsi, ®2©flrffig*ffli<^5ci^^i-r5if*« 
1 eBtt©zi^»gR^i«je]&7 ■/ Ji'^. 

CiS*S5]||l> 02©-<>f-5i'>y;K^I(g<bU 
■C01. 02©{SSie8S4fflt,»5C:<!:%#iii^€.iS« 

mmy-oi^n. m2o>(>i^~i(>:^m^&^thxm 

©-jaiffiSt^JSjiji? ^ Jin, 
[»*®7JII1. ^2©-f>f-jr>;;^Si^ilK£U 
rmi. »2©fl[fflS*ffll.>SCi*««ti-rSS*^ 
2fBK©-^»!»»jffiS. 

[if^BJIIi. »2©-Y>e-i/>;^SI^ffiiU 
rsri. »2©GjiiiiaK%ffli,>sc<b*«»i-rsa^ 
3i2ieK©i:sjfiS(^?ss. 

C«^9 ] IP^ 1 ©-f >f-i^>;^Sg^l«i urfi« 
m&y-iivtt. 02©-f>t:-5^>xSf^0|{S<tOTiii 

©-^jgSt^jftS. 

(M^l 0] ffiK©IIS(4««Si)BL;/t«eS7. tf^ 
f >Sffi*ffli,»r)gfiS ufcm 1 ©^«jifi7 Ji- f i ® 
rmoj^fymm^m^xffmbtcmzo^tmmy ■< 

;U3»4»2©-f>f-i'>;^il^liK)iff%:ftlib. 

ict imkt -rmmi 1 fBK©-H«si 
m^i 1 ] «ii©ifsftfi%aibfc«fisr. •?•© 

t»»WI«:tei>rfi»?|Si»rffi{ci'-;l.K®6B*Wl/. 

Bmucm 1 ©^isa3i7 ^ ^i/* 1 ©-< >f-y> 

:^fi^llK*f<!:. MIBi'-il/FSfir^dtlfcfe^)- 

:^i)©-'N-$>?IS«rfflt,>r0s£L/tll2®^li3lj@7 ^ 
Jl'ifilB2©-<>f-ii'>X^^liiS*f«r:ftffib. Cti 

6*«i6si-r 4 c i 4«Fai -rmms 1 iBK©-s«» 

[13^1 2] ^©^^^Hlb/c^^. 

ji{cj/-;p K«»i*wi/. s^i^i'-i^^•B®±^sI©-'^• 

i®-f>t:-if>;;^!B^iigSi. msiu-)imm<or 
m<oj^ii>fmim(.^rmmoitm2<mmmy4)v 

««^-r a c i «:!iffi» i -r 5it*]S 2 iBis©-sjS[a»jfi 

[gfl*J®l 3] ISaciSmWS^S^L'fc^fiX-C. -e© 
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m^ucw 1 (D^mMMy ^ jp^i 1 ©-f > 
^•r * c i =&!i$a t -r 2 &m>-mmm 

So 

B i 3 feB®m@.'N" f >rm 1 ©mJSfflja-7 ^ ji. i -e 
a. 6tS(a©mffi^'Cf >r»2©»igjijB7^;uf<b-e 
#®[i-rs»*«6 t2«©rsiS[S[««i)a7 -oin. 

a©iiffi>'<if>t?ii 1 ©^ngjia^ ^ £-e©Aaj:^ 
ccSiKi-sffi«jKa7 ^;i/af<bm2©^«aji7 ^^I'f 
i«©Aa;^KSi^-r5iin^ja7-* ji-f «5 
iBss 1 ©^j^ia? ■< tmiim2 <m)mM-y ■< 
$®fflKi'-;i/Ksffi%}gSfr&ci%i»mir.5«« 20 

[11*3116] aikommtm^mmbtcmmv. 

a i 3 B©m@''< * >f II 1 o^mmMy •< ji- i» i -e 

I/. 5t5ta. 6titB©Sfii/<f >m2©^lSjl3a-7^ 
Jl/ir<!:-&©A:^&SI,n3:ffi;'3K:g^^2,]liJSjijfl7 ^ 

f ^j^fiS^s c i4#fflki -r aw*]! 9 ia«©-jga!S( 

[0 00 1 ] 

mf^onm^^m] ^^m\tr.mm^i$ms&y A )\^ 40 

[0002] 

[0 00 3] ttT. mm^mii^ui^^h. tr. m:Vi so 
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(D2^?g|»««?:3ia$-li:^C iOr^^HSiR^^Ja 

■ri 2 1 »®ifisaiia^i^9 5 0 mh 2 1 o^iSii 
i2 2«jiisg»aai^«i. qghz© 

mzo^mmMy -oi^v^}^. ^iiA*ffi^i2 4i 

^^ti^tiy^)i^m9:^'^y^i2 3vmmLX. c 

flh(Oy^ ^ ^^mMLXm 1 (D$}6{.^tm2(Dy ^ )l 

[0004] ;:)ccc. fie3|^<Dz:j^?g»^2g^icot^rttt 

ar^-So H(ctei>T 1 3 immmimmQ 5 omh 
z (DW 1 co^isiis:^ ^ ;i/ . 13 2 imm^mm^ 

iSl. 9GHz©m2<D^i^ffl7^Jl/i'rA-S, ^feffl 

A*«aT 1 3 4tctih(D^y A )\^^(oK'nm'^Wi 

^g^-i 3 5tc9 5 0MHzs<Dsaas^». m2om) 
ST-13 6JC1. QQ\\zm>n^m:m^mmc 

[000 5] 

^ ^ tj:U^m<om&r^\tr.mi&Wi^f&MMy ^Ji^ma 
[0 0 0 6] *»w«±tase*oraa,^,*a#'r'Sfctf) 

[00071 

^S^(ElKSti-e<DMe*^taAffl:^|jS^rSSKb/c« 

[ 0 0 0 8 ] r.mm^^mm (^«s) 1 . 
My^)^^oa^io (A*) m-=^^ottmBtmm 

[0009] 

»2<D^igfflia7^Jl/^©iijft^lS;(^??iE-r^BSiC. 19 



5 

[0011] 

m(or.mmmfmmy ^ ;i'^«:oi>-ciftwt-^o m i 
*0ffiB)!i0r*-5. a 1 (c*5C>r 1 1 «jia^«9 5 0 

MHz^omi(o^mmMy -oi^. izfttrnm^s, 30 
1. QGHz^(om2<mimMy A )\^^. isftmm 
fifflfl^ 1 1 omm. 1 4 ttiiaffifflft^ 2(os 
2<ofeffls. i5tt«s<DA*aT. lett^taiom:^ 

[0012] 'X^^OWtt^^Smt^. 02 (a) 

(b) fcm. m2(0^y A)i^(DK6^tJ^y\:::-^> 

;^^ttiiia^^Srtk:*Jl^r»«ptt-<>fc^-- 
h (D9mf>cii< J: ^ ^j: > fc* - :5^>xl$tt^^o ri> 

^m(0mm^^^2<Dy A 1 2<D'e<m^<D^>^- 

bxy A)imm^mtixb^'^. "tcx'i^mmi 2 

<OUim(^7fkr^'>rj:m:^^y^l2 3^mi^X. s 

7-f Jl/d?(DT-/yU-2^3>*ffiorC»-2>. *llt6g9-C 50 
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2<Dmm^w^'r^. 05 (a) tc7K-r<fc^(cmi<D 

yA)Vdt\ 1 CC4atir||2 07 ^ l 2 coiiia^iS 
1. 9GHz«©>f >lf-^^>X3&i]a-{>f-^^>Xiii 

^m^unmc^th. mmmb (b) cc^-r<i:^ 
im20y A)i^i2 ^isii^xm \oyAS\^^\ 1 oai 

^y^ffii^c-Scfc^ic. m2o>mm\A(omm<i>2(o 

*iiOA;6^i5. ffl;^^! erjgM'T^o com 

>7simWL^^^^M'<y\^-^y:^^tU^fc}bm2<0 
y A ;U^fflJ-^<D9 5 OMH z^fiS^<Dj$n«t3t^^^:^J: 
<micD7^;U^<D»Affl^tt*>«#$ti-2»o 
lll(D:7^;l/^fliJ<Dl. 9GHz^>r>b--:5^>X;&i 

m\^0 1 . 9 G H z <!: ^ <!: ^j: < S 2 

CD7-/;ua?©»A»*«m4fcffi#3n^. cofcA^i* 

[0 0 13] mi ^^^mom2(omm<or.m 

«»»fflES*^-ro a 7 K:*jtir 7 1 «iiffl^«9 5 0 
MHz^CDlll(D^iSMiS-7^;l^^. 72«Mi®^iS 
1. 9GHz^cr)m2<DSi^ii7^;l/af. 7 3«3iiii 
fiitHft^ 1 0» 1 CDiatHS. 7 4 ttiiflffitBft 2©» 
2C!>fifBS. 7 5«itji(DA:^ST. l^Um\<omf} 
m-. 7 7 63:®2(Oaj*»^T*-&o cnccM0r«H5 

u/cur 1 oymmtmb^mxm i <07 ^ 7 1 cc 

*JC^r®2<D>'-f;l^^7 2CD3lia^i^l. 9GHz^(D 

1 ©fi»Bg7 3 (DSfflft * 1 S^aS<cflS«cSi 
Ifb. m2oy A)i^i2^%i\.^xm\oy A}\^^1 1 
©ii3i^i^9 5 0MHz«©'Y>b*-^^^>;<:^^iil^-r>t• 
--:$^>:^^ii^5:S<J:^^C. »2©ffifflS7 4©ti*Bft* 
2<DAt 3 ^jaS^J^jrftetci^t-^c irSilcoA^?^ 
^7 5;&^6^207^;l^afffi!l'N^©l. 9GHz^fiK»<D 
}StlW3t<b^^^<. »107^;P^fflK©9 5 0MH 
z^^^cD?Sn;^>^^it^<i:^^J:<^J:€>o cnccj:^®! <D 
tH:t;H-f 76 tc« 950MHz ^&^OMm loy a 

« 1 . 9 G H z ^^^OM^ y (DBmm^ztd^iX 

[0014] ;*tC*»B18(DSr3<DllJ6W©-H«a«« 

mMy A )i^^(ic-D{,>xmmr^. a8«*»wcD03<D 

Vi>^o 8 1. 8 2«mi©llt6Wi:l5i;S«©»K 
^2cD^iSiiii:7^;U^, S 3 \tm^^L I OfS I <0& 

sAktm^&L2(Dm2<D&mm. 8 5, 8 
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112(0:? ^;P^8 2tC*Jl>'C9 5 0MHz^C[)-r 

[0015] '^x('C:^^m<Dmb(Dm^m<o-mm^^m 

WQhh. 10 K 1 0 25i^l<D||]!feWI<?:l5lDSg(D 
ifl. m2(D^i^ffl7^;U^. 103«jijfi^iS95 
0MHzS<CHgiSii«7^;l/^. 10 4«fflia^«l. 
9GHz^©iaii^3i:7^;U^. 10 5. lOB^itji 

1<D:7^jI/^1 OlCCfet^r 1. 9GHz^<D>f 

1 0 aopvf^^i^. 3>rjn?<^)iPiss^^(D^T- 
«i*iHfi5L/r. I, 9GHz^©5iaflrtift<D:^#$* 
®S^«cftffitc-r^o ^ecc. ||2<d:7-^;1/^ 1 0 2«:fc 
(r>r *> 9 5 0 M H z ^© ^ > y > f-- 3^ 
>;^ffl<b"rSJ:^k:. iS^ilS:? ^ib^ l 0 4C0r2>7^ 
>1f. n^;l/^(D[pI38^^(D^T-fii^iifipLr. 95 0 

MHz ^omkm^m-K^ 3 ^ja^;^j:fte[K:-r ^ c i 

Sffi^^To l9^<DS2©SllSg«<DflrtlS^fi6«iia:; 
^ Jl^ ^ i Sl^ia 4? ^ L /fc«lflt"C3r 5 (DllJfeWK: 

[0016] ccr. ^eo^ftwcc^jo^rwfi 

[00 17] *tC. SI 2CC®7(D^ifiB?1<bUr. ®5 

m^'mfmimt. m 1 2 K:^L/fcm2 -:><D^«jia 

1 2K:*JC^ri Za'-l 2h«®l®;(>:»e>8®*r©S 
mmn. 12 i. 1 2 IRyfl 2ot*lll. 2Riyfm 
3<DSctt&^--'I^K^> 12 j. 12k. 12mSc;i2 
n«»l*:»6Sf4©/N-df>®r*'5. 1 2 1 OgR^J&iife 
«*®B 05t 2 *<0 4 »(D 1 «fi^^!iSi C ne> 
3 -1^ -5>/cS?)(D>y [fiimSrff^fiS 0 /c 3 > 7=> lf If J: ♦) «l 
fi83ti'5»l®^«iifi:?-f;U^. l 2 2 <X)SP»3&^ l 2 
1 tC$t5ti^*l6giSi^dCo/c«JiSift»§^2*(D 
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ffirjgSEb^r3>f^>1^CCj:«5«fl83tl-5»2<D«ia 

iUi ^ Jl^ a?. 12 3 <Da5^*i^ffijliSrff^fiSL/cSta 

■m^. 12 6^ffiAaT', 12 7ttJgfft«ffir*^o 

[0 0 18] ;>CCC. 01 3«:||8<D3lifet?!liL/r. S5 

&-So SI 3tC*jlir 1 3 a^l 3e»||lli:d^65® 
iLXiOWmmrC. 1 3 fSO'l 3 iti^l. »2©Jg 
iftV-;UFJi. 1 3gSO*l 3h»^l. m2(3C>>'^'^> 
Ji-C^-So 13 lcr>gp^:0«lllC[>^Jg3ijl|7^;U^. 1 
20 3 2 <DSK^56S^ 2 (D^J^iS^ ^ . 13 3 <DSB^/^ 
filSM®::' ^1/ 13 4 oaJ^jJ^KJ^iS . 

1 3 "ot'^Khm-. 1 3 6;(>ia:^ss^. 1 3 nmm 

& 1 3 8*srtSPi^-;UK^t?ft-So Sr7<Dj|l6«t> 

l^5<0^ifeWI<!:|5l«l<O^I|CCj:»3 ^ 

[0 0 19] tfc. mi^icmQommmtbx. me 
±r(icmtx^t>^x-mtbfcmv^^. si4cc;tei^ 

T 1 4 a ^ 1 4 h »iri 8 H$ t?(DS^ftH-C. 

14 i. 1 4 ISc;i 4otil?l. 2RUm3<DiS^i&t^ 
-)\^m. 14 j. 14k. 1 4m:S:a^i 4n«l9l5&> 

4 >B'C* -50 14 1 (Om^ffim 1 <0««ji 
jfi:7^;l/^. I 4 2(Om^ifim2(D^imMy 
40 1 4 3©S!J5}^:iJ><fiiSfflji7-/;l'a?. 1 4 4 ©SB^J&iSiiS 

1 4 7 *iir2 (Dtt;fJ»T. 1 4 7 ^giiSmSr* 

mo/mit^mmr^cti^-^mttj:^. mm^mi 5 
1 0 om^mt bx. me (om&moiimm^m 
m<ommii^-»it(omQ(ommmt{mrj:^^m 
^Tjkr. :$mmm\t2-:>(o^mmMy 
x-'mtbfci>(ox^i>, m&ma^som&mtiit 
50 ^^l^lDr. i56^»ioffi*^. i 5 73Wir2© 
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Si-cfc<t<, *lis%ffli.»^ct.»»ij©«fi!£©*>©rt>i5is 

[002 1 ] */c, 112, 114. US. S9SC;^1 0 

©SI*6«^«:*ji,>-ci,>-r*i*>»jS!S(C'?(,»-cSi?Bt/yt*i. 
C 0 0 2 2 ] ftciij. *lliSff!l«:fct,>r{j® k »2©^ 

(C9 5 0MHz^4 1. 9GHz^©mi!(=S:ffl(<»fc 
*i. |gl©7^jP$©jlja^JS©Ji»[ilJ;0«>m2©:? 
■/ Jl' ^©ajS^iiO^aiSKiEX^ < llii0«(Cg!£«:IB 
j^Lfc<J;5«:Sam©^«:?iSb-Ct,»4atf. l,>*>feS 

-SjfiSS[©iii^-eictei»r ji3iPifie-c* s c a ^ 

[ 0 0 2 3 ] $ 6{C. :^mMm'CitIimm^^Cte»6^ 
«!©mR«ffil>n»fl«;*=II«l»&±©tlftilift«(c 

[0024] 

mmmy 4 )\'it\a.mmm.t u-c. » i . a2©^ 

im&-y -ti^ift. ^1. m2©Sig?jiil7^;Uir©A 

t?. *:'0^«:©»A«5feO/h3a:-^jSa»^J^ia7^ 

[ 0 0 2 5 ] 3 6(c. rgaiffiR^iftS (^fi6S) 
rtt, m. m2 0^J^)®7^;i/$©A:^) (tH;'3) «: 
©*H1. H2©-<>t-i^>;<Sl^liK%Sses-rsc 
i«:J:»3. «Hi8i(i^^S-c. !^o^©»AtB*®/h3 
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m 1 ] if^mcM 1 c!^il04©i:@iSSK^ilSiia7 ■< 
;i'i'©iil8i5:?'oy i'H 

[02] l5)01©flifit«l©SM^*l>il8-rS01. 112© 
[03] |Bimi©IIJ60il©SW^%SiWrSIIK H2© 
[04 ] ^IS 1 ©ll!&0«®f&®Sbmi^fil«3iW-r&!|$1$ 

m 

10 [0 5 ] pim 1 ®llifi«5©»f^*liii3-rs y f - i'v 
;^iES^®m 1 . i( 2 <mmmy -t ji^iKowm 

[0 6 ] |S» 1 <J^«6IW®zig|i!WK1S«)ija7 4 

mm 

mi ] y^m<m2<iymm<i:>mm.i^m<o^^ 

[08] *j8?l®»3©HlS09©r^j«BK»ilSilji7 ^ 
[09] *»?!©» 4 «^«l©rjS jSa»jK8l®iB 
20 [010] ie^m>m 5 ®^ffll®rS»S»^«ji3i:? 

[011] :m^omQomm<o-mm5^^m>^ 
[012] :^mmomi<Dwmo-mmmmcAv 

[013] :4:%l9®m8®IIMi^®r:^ieSCffJ«)ijB7 

^;i'$©1tfS0 

[014] *^w©ir9©gm«ai©rsjgSt»jSES®« 
^0 

30 [015] *»W®H 1 0 cc^ifeWD -iaa[»»!Kg® 

mm 

[016] {£«{^~^S^^i^}E}B7 ■/ {(©fSSe 
:/o i'0 

[017] s£3iE^©-mii»jS[S©issiJ7'p V m 
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